Effects of electrical stimulation on intracranial pressure and systemic arterial blood pressure in cats. Part I: Stimulation of brain stem.
It has been suggested that brain stem activity is involved in the occurrence of pressure waves. Different sites in the brain stem were activated by electrical stimulation in cats anaesthetized with sodium pentobarbital, to produce an increase in intracranial pressure (ICP) similar to the pressure waves. Then the effect of artificial ventilation on the occurrence of the pressure wave-like response produced under spontaneous respiration was examined since Lundberg's A-waves appear even in artificial ventilation, and B-waves are effaced during artificial ventilation. This results in a brain stem map of ICP and systemic arterial blood pressure (BP) produced by electrical stimulation during spontaneous respiration. Stimulation of the rostral medullary reticular formation produced a rise in ICP and BP in association with a change in the rhythm of the spontaneous respiration; with artificial ventilation, stimulation produced a rise in BP but ICP kept almost at the same level. However, the rise in ICP that was produced by stimulation of the caudal medullary reticular formation during spontaneous respiration also occurred with a depressor response of BP during controlled ventilation. The pressure wave-like responses could be classified, therefore, into two types. One was the response seen during both spontaneous and controlled ventilation, which we designated the 'alpha' wave. The other was the response seen only during spontaneous ventilation, the 'beta' wave. These observations suggest that the origins of A- and B-waves may be related to those of 'alpha' and 'beta' waves, respectively.